Introduction: Warfarin/Acitrom administration dosage varies based on patient genotype with respect to the gene: Vitamin K epoxide reductase complex 1 (VKORC1). Ethnic diversity contributes to genotype variation. The frequency of polymorphism at VKORC1 in population of Hyderabad has not been reported in literature; hence the present study was conducted. Material & Methods: Genomic DNA from peripheral blood leukocytes of patients on warfarin/acitrom as well as normal control population without any thrombotic disease was extracted and Restriction Fragment Length Polymorphism (RFLP) pattern was established for 1173C>T transition by standard protocols. Result: The incidence of homozygote dominants (CC) genotypes were 74.63% and that of heterozygotes (CT) were 25.37 %. No recessives were found in the study group. Conclusion: Presently genotype based dosage is not implemented. This study through its collaboration with practising cardiologist while establishing the test at our diagnostic centre has also enabled awareness and consequently if followed will improve patient safety.
a risk of impaired clotting leading to hemorrhage.
2,4-6 The optimal dose for Warfarin has been correlated to single nucleotide polymorphisms (SNPs) at the VKORC1 locus. Analysis of dose effectiveness has been reported to vary based on inter-individual and inter-ethnic comparisons that has revealed several significant SNPS which are at: Positions 1173 in intron 1 (genotypes CC, CT, or TT), and at position 3730 in the 3' untranslated region (genotypes GG, GA, or AA) as well as 1639G (genotypes AA, AG, or GG). These SNPs reflect on warfarin dose sensitivity/ resistance. [7] [8] [9] [10] For long-term therapy, certain VKORC1 variants require low dose of warfarin compared to wild type. 11, 12 It has been well documented that the distribution of these polymorphisms are unique to different ethnic groups. Frequencies of polymorphism in different populations such as American, Chinese, Caucasian etc have been reported, however limited data is available on Indian population, one on Indian population from Taiwan and another of North Indian population, both on 1639 G>A transition 7, [13] [14] [15] have been reported. 
MATERIALS AND METHODS

Materials
For genomic DNA isolation chemicals were purchased from different manufacturers like Fischer Scientific, Qualigens, Merck, Genei, Rankem, SRL etc.
The primers were synthesized and provided by Bioserve Biotechnologies Pvt Ltd, India. The primers were supplied in desalted form reconstituted as per the requirement using sterile water for injection.Hot Start Taq polymerase was provided at a conc of 5U/ul and supplied with Hot Start 10X buffer(Mg free) and 25 mM MgCl 2 and dNTP provided at 10mM conc and reconstituted to 2.5 mM as per the requirement using sterile water for injection.
Restriction enzyme Hinf1 was synthesized by Fermentas and supplied by Bioserve Biotechnologies Pvt Ltd at a concentration of 10 U/ul and included 10X buffer R.
Description of Study Cohort
The study population comprised of 134 subjects. Of these, 63 were control individuals without thrombotic disorder and 71 were patients receiving warfarin/acitrom (variable doses). Clinical data pertaining to age, sex, gender, warfarin dosage, and Prothrombin Time/International Normalized Ratio (PT/ INR) values were obtained from patients admitted in Care Hospital, Banjara Hyderabad. The study was approved by Ethical Committee of Care Hospital. The genotyping study was carried out at Tapadia Diagnostic Centre Pvt Ltd Hyderabad 500020.
Genotyping at VKORC Locus; Mutation at Site 1173 C>T Transition.
Blood samples (5ml) were collected in EDTA tubes. Genomic DNA was extracted from peripheral leukocytes by phenol chloroform method. 16 The quality and quantity of DNA was evaluated on 0.8% agarose gel (Figure 1a ) and by UV spectrophotometry (Eppendorf Biophotometer). DNA was stored at -20°C until further use.
Genotyping of VKORC1 (1173 C>T) was done by Polymerase Chain Reaction (PCR)-based RFLP method described by 17 using forward (5' TGACATGGAATCCTGACGTG 3') and reverse (5'GAGCTGACCAAGGGGGAT 3') primers. These primers amplify a 361 base pair (bp) region from intron 1 of VKORC1 gene. 7 Genomic DNA (1 ng) was added to a standard PCR reaction mixture and amplified by initial denaturation at 94 0 C for 10 min followed by 30 cycles of denaturation (94°C for 30 sec.), annealing (58°C for 30 sec.) and elongation (72°C for 1.5 min.), followed by a final extension step (72° C for 5 min.).The amplified products were resolved on 3% agarose gel for quality check and then digested with Hinf1 restriction enzyme at 37°C for 2-3 hours. The digested products were visualized on 3% high resolution agarose gel stained with ethidium bromide. The image analysis of RFLP pattern was carried out using Uvitec gel documentation system with the Fire Reader software to calculate the molecular weight of the restricted fragments. The molecular weight values were assigned using 50 base pair and 100 base pair ladders obtained from Fermentas.
The data was compiled; a frequency distribution of genotypes calculated as percentages, the mean and standard deviation of the acitrom/warfarin dose was calculated as per standard protocols.
RESULTS
RFLP genotyping of PCR product of VKORC1 1173C>T
PCR of genomic DNA with primers spanning the site 1173C>T in VKORC1-gene yielded a product of 361 bp (Figure 1b) .The wild type gene has a Hinf1 site within this 361 bp region thus on digestion yields two fragments of 353 bp and 8 bps.On resolution of the digested product the 353 bp fragment is visualized on a 3 % high resolution agarose gel, however the 8 bp fragment is not seen (Figure 1c ). In the mutant gene, a C>T transition occurs, as a consequence of which an additional restriction recognition site for Hinf1 is created. This on digestion with Hinf 1 results in three fragments of sizes: 310 bp, 43 bp and 8 bp. The 310 bp fragment can be observed on the gel while the other two are not. In our data we have observed samples having only one band corresponding to 353 bp which are scored as homozygous dominant CC genotype.Some samples had two bands one corresponding to 353 bp and another to 310 bp which are heterozygous for the loci CT genotype. (Figure 1c) . The third category which is homozygous recessive having only a band a of size 310 bp was not recorded in this study. Thus the incidence of this genotype is so low that in a total sample size of 134 even a single homozygous recessive was not encountered, The genotype at the VKORC1 1173C>T was determined from the sizes of the bands. The gel image was viewed using UVITEC gel doc system with the help of Fire Reader software.
Genotype Frequencies of VKORC1 in Hyderabad Population
The patient recruitment in the study was random. No specific effort was made to enrol gender specific patients. (Table 1 ).
In the study, the frequency of CC genotype is 74.63%, CT genotype is 25.37 %. The homozygous dominant genotype is more abundant in the population under study (Table 1) .
Genotype Frequencies of VKORC1 in Other Populations
Reports of frequencies of VKORC1 1173C>T polymorphism have been studied in African American, Caucasian and Norway populations too and the details of the same is described in Table II Acitrom dose Variation According to Genotype The mean daily acitrom dose was 2.42 mg in patients with CC genotype. The homozygote dominants being extensive metabolizers required a higher dose regime to have the same stable effect due to medication. This was higher than the daily dose of patients with CT genotype (1.91 mg).The heterozygote's were intermediate metabolizers having a comparatively slow serum clearance and hence required lower dose for the same therapeutic effect. (Figure 2) 
DISCUSSION
Genetic prediction of antithrombotic medication response has the potential to reduce trial and error regime by the clinician and its associated risk of therapy and resources needed to treat thrombotic patients. VKORC1 genotyping has the potential to facilitate the development of individually tailored warfarin dosing strategies to reduce the risk of over -anticoagulation or bleeding episodes. However apart from these SNPs, other intrinsic and extrinsic factors play a role in accurate dosage prediction.The response pattern is measured in terms of PT, INR values of the patient.This in turn is a function of interplay of all the genes involved in the clotting pathway as well as the various cytochrome P450 involved in the breakdown of acitrom/warfarin which are: CYP2C9 for S.warfarin & CYP1A1, CYP1A2 and CYP3A4 for R-warfarin.
The present study performed genotyping of VKORC1 gene on 134 individuals in Hyderabad population. The homozygote dominant (CC) genotype was frequent in the population under study as compared to heterozygote (CT). Individuals with CC genotype can withstand a higher dose of warfarin than CT or TT genotype individuals.
Many factors need to be taken into account for assessing acitrom/warfarin dosing like age, sex, height, weight, INR monitoring during both initiation and maintenance phases of therapy which was lacking in the study due to inability to obtain all relevant data due to unavoidable circumstances.
The genotype frequency of different populations was compared. It was observed that the genotype distribution of Norway and Caucasian population were quite similar and that of African American and Hyderabad populations (13, 14) were more related where recessive genotype were almost negligible in both these.
CONCLUSION
We have reported the distribution of VKORC1 polymorphism in the local population, Hyderabad, AP, India. It is observed that the population of Hyderabad has predominantly homozygote dominant: CC genotype and the heterozygotes CT genotype were 25.37 %.Recessive genotypes were not recorded in this study. It is established in literature that the frequency of homozygous recessives is very low.VKORC1 gene encodes for the subunit of Vitamin K epoxide reductase complex. This plays a significant role in the modulation of the anticoagulant effect of the prescribed warfarin dose. Genotyping patients prior to, or shortly after, starting Warfarin could improve achievement of a stable INR and potentially reduce the rate of early bleeding. The relation between gene polymorphisms and bleeding frequency during warfarin treatment needs to be further investigated in larger studies with sufficient statistical analysis.
